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This  map  was  compiled  by  the  Hydrologic  Data  Branch  of 
the  Commission's  Division  of  Water  Resources. 
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Areas  where  wells  are  likely  to  produce  less  than  two  gallons  per 
minute  Difficulties  are  encountered  in  obtaining  sufficient  quantities 
of  water  for  any  purpose. 


Areas  where  wells  are  likely  to  produce  two  to  ten  gallons  per 
minute.  Supplies  are  generally  adequate  for  domestic  and  stock 
purposes. 


Areas  where  wells  are  likely  to  produce  ten  to  fifty  gallons  per 
minute  Supplies  are  generally  plentiful  for  domestic  and  stock 
purposes,  adequate  for  most  commercial  and  small  industrial  pur 
poses,  but  poor  to  fair  as  a  supplemental  source  for  irrigation. 

Areas  where  wells  are  likely  to  produce  more  than  fifty  gallons  per 
minute  Supplies  are  generally  adequate  for  most  irrigation  and 
many  municipal  uses 


Areas  where  surface  or  near-surface  sands  are  at  least  fifteen  feet 
deep.  Yields  may  be  adequate  for  domestic  and  stock  purposes 
Outline  of  area  is  defined  from  well  records. 


Areas  where  surface  or  near-surface  sands  are  at  least  ftfteen  feet 
"_'-)         deep   Yields  may  be  adequate  for  domestic  and  stock  purposes. 
Outline  of  airea  is  assumed,  well  record  (information  is  lacking 
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INTRODUCTION 

Ground  water  is  an  important  source  of  water  supply  in  the  County 
of  Kent  which  is  in  southwestern  Ontario  In  spite  of  its  importance, 
the  ground-water  supply  in  the  county  is  generally  limited. 

The  ground-water  probability  map  is  prepared  from  water-well 
records  filed  with  trie  Ontario  Water  Resources  Commission,  field 
and  laboratory  quality  analyses,  and  other  limited  information  on  the 
ground-water  resources  of  the  county.  It  is  intended  as  a  convenient 
guide  to  the  probable  availability  and  chemical  quality  of  ground  water 
in  the  county,  and  to  the  depths  (o  the  main  or  to  the  most  commonly 
used  water-bearing  formations 

The  Rondeau  Provincial  Park  area  was  not  evaluated  due  to 
the  lack  of  available  information. 


USE  OF  MAP 

A  prospective  well  site  can  be  evaluated  by  the  following  steps: 

1)  Locate  the  proposed  well  site  on  the  map. 

2|  Find  the  probable  quantity  by  reference  to  the  legend. 

3)  Locate  the  nearest  sampling  points  and  check  their  analysis  listed  in 
Tables  1  or  2  to  obtain  an  idea  of  the  probable  quality. 

4)  Note  the  depth  from  ground  level  to  the  top  of  the  main  or  most  commonly 
used  water  bearing  formation. 

Probability  Ranges 

Yields  are  indicated  in  four  ranges  with  comments  on  adequacy 
of  each  range 

less  than  2  gpm  —   inadequate  to  marginal  for  any  purpose 

2  10  gpm  —   marginal  to  adequate  for  domestic  or  stock 
purposes. 
10-50  gpm  —  adequate  for  most  commercial,  small  industry 
and  farming  purposes, 
greater  than  50  gpm  —  adequate  for  most  irrigation  and  many  municipal 
uses. 


An  area  was  placed  in  a  certain  probability  range  if  more  than 
50  per  cent  of  the  wells  in  (hat  area  had  calculated  yields  within 
that  range.  The  ranges  of  probable  yields  represent  quantities  of  water 
that  can  be  expected  from  individual  wells  A  well  drilled  within  an 
area  of  a  particular  range  may  not  necessarily  produce  at  a  rate  within 
that  range,  but  there  is  a  better  than.  50  per  cent  chance  that  it  will 
The  ranges  were  determined  from  reported  short-term  pumping  tests 
and  may  not  necessarily  represent  long-term  yields  The  determination 
of  yields  must  still  depend  on  specific  investigations  with  use  of  the 
map  as  a  ready  guide  to  the  quality,  piobable  yield  and  depth  to 
water 

The  depth  from  land  surface  to  the  top  of  the  main  or  most 
commonly  used  water-bearing  formation  is  shown  using  25-foot  con- 
tour intervals 

The  hatched  portion  of  the  map  in  the  Bothwell-Chatham  area 
indicates  surface  sands  at  least  1  5  feet  deep  which  may  yield  adequate 
supplies  from  sandpoints  for  domestic  and  stock  purposes.  The  proba- 
ble yield,  depths,  and  quality  shown  (or  this  area  are  for  the  deeper 
water-bearing  formation. 

In  an  area  southeast  and  east  of  Ridgetown,  the  thickness  of 
overburden  exceeds  200  feet  Although  the  majority  of  the  wells 
penetrate  the  entire  overburden  to  the  upper  few  feet  of  the  shale 
bedrock,  some  wells  were  developed  in  sands  and  gravels  up  to  more 
than  100  feet  above  the  bedrock  in  areas  where  the  bedrock  is  de- 
pressed The  inset  map  indicates  the  probable  yield,  depths  and  quality 
for  this  intermediate  aquifer 

The  two  cross-sections,  along  lines  A-B  and  C-D  show  depths 
where  water  was  found,  static  levels,  the  major  overburden  materials. 
and  the  bedrock  at  selected  well  locations. 

Water  Quality 

Water  quality  analyses  are  listed  inTables  1  and  2  by  well  numbers 
or  sample  numbers.  The  sampling  points  are  indicated  on  the  map. 
Sixty-nine  water  samples  were  analyzed  in  the  field  for  hardness, 
alkalinity.  pH,  chloride  and  iron  Twenty-five  samples  were  analyzed 
at  the  OWRC  laboratory  for  these  and  additional  parameters  calcium, 
magnesium,  sodium,  potassium   bicarbonate  sulphate,  fluoride  total 


dissolved  solids  and  conductivity  Twenty-four  additional  analyses 
which  were  done  at  the  OWRC  laboratory  for  previous  ground-water 
studies  are  also  included  Table  1  contains  water  quality  analyses 
performed  in  the  laboratory  and  sodium  adsorption  ratios  and  Table 
2.  the  results  of  the  field  analyses. 

Diagrams,  drawn  to  the  scales  m  the  legend,  indicate  the  locations 
and  seven  water  quality  parameters  for  the  twenty-five  samples  that 
were  analyzed  in  greater  detail. 

The  chemical  analyses  indicate  that  the  quality  of  ground  water 
in  the  county  is  quite  variable.  About  thirty-five  per  cent  of  the  samples 
had  chlorides  above  the  recommended  limit  of  250  ppm  for  drinking 
water.  Iron  is  above  the  recommended  limit  of  0.3  ppm  in  80  per 
cent  of  the  samples  The  sulphate  concentration  is  negligible  in  most 
samples  Thirty-five  samples  were  analyzed  for  fluoride  content  and 
40  per  cent  were  higher  than  the  preferred  value  of  1.2  ppm,  but 
none  exceeded  the  acceptable  limit  of  2  4  ppm.  The  water  is  generally 
hard  to  very  hard  The  hardness  in  one  quarter  of  the  samples  is  greater 
than  1 80  ppm  which  is  considered  very  hard  Water  from  the  shallow 
aquifer  was  found  to  be  very  hard  The  chemical  quality  of  the  ground 
water  appears  to  deteriorate  somewhat  in  the  southwestern  part  of 
the  county 


HYDRO GEO LOGY 

Geology 

In  most  parts  of  the  county,  the  bedrock  is  composed  of  grey 
and  black  shale  and  shaly  limestones  of  the  Hamilton  Group  and 
Kettle  Point  Formation  of  Devonian  age. 

In  the  extreme  southwestern  corner  of  the  county  and  in  a  narrow 
strip  west  of  Port  Alma,  however,  the  bedrock  is  made  up  of  brown 
and  buff  limestone  and  some  chert  of  the  Devonian,  Dundee  Formation 

The  Hamilton  Group  forms  the  bedrock  surface  south  of  Bothwell 
in  the  eastern  hinge  of  the  county,  south  of  Chatham,  and  in  parts 
of  Tilbury.  Romney  and  Dover  Townships.  It  is  composed  of  grey 
shale  and  shaly  limestone  The  remainder  of  the  county,  which  is  the 
greater  part,  is  underlain  by  black  shale  of  the  Kettle  Point  Formation. 

Most  of  the  overburden  is  composed  of  glacial  drift,  mainly  clays, 
clay  tills  and  some  surface  sand  deposits. 

The  flat  area,  east  and  southeast  of  Lake  St  Clair,  is  part  of 
the  St.  Clair  clay  plains.  The  Blenheim  moraine  in  the  southeastern 
part  of  the  county,  has  a  relief  of  20  to  30  feet  and  is  generally 
wide  It  has  a  width  of  almost  seven  miles  at  one  point  Beaches, 
gravel  bars  and  terraces  occur  near  the  edges  of  the  moraine.  Large 
sand  plains  occur  in  the  area  around  Chatham  and  extend  to  the 
northeastern  part  of  the  county.  The  Thames  River  bisects  the  sandy 
areas.  The  sand  deposits  are  deltaic  in  origin  and  range  In  thickness 
from  a  few  feet  to  over  30  feet  at  Bothwell. 

The  thickness  of  the  overburden  in  the  county  varies  between 
about  30  feet  in  the  Gore  of  the  Township  of  Camden  to  over  400 
feet  in  the  southeast  part  of  the  Township  of  Orford.  In  the  western 
and  central  part  of  the  county,  the  thickness  is  about  70  feet.  The 
southeastern  part  of  Romney  Township,  the  southern  parts  of  the 
townships  of  Raleigh.  Harwich,  Howard  and  Orford  have  the  deepest 
overburden. 

Occurrence  of  Water 

The  majority  of  the  water  wells  in  the  County  of  Kent  obtain 
water  from  saturated  sands  and  gravels  of  varying  thicknesses  immedi- 
ately overlying  the  bedrock  or  from  the  upper  few  feet  of  the  bedrock. 
In  the  southeastern  part  of  the  county,  where  the  overburden  is  very 
thick,  there  are  places  where  two  deep  aquifers  may  be  present  in 
the  overburden.  In  the  sand  plain  areas  in  the  central  and  northeastern 
part  of  the  county  and  also  where  beach  sediments  occur,  the  surface 
deposits  are  generally  sufficiently  coarse-grained  for  development  of 
adequate  domestic  supplies  at  shallow  depths.  In  these  areas,  the 
surface  aquifer  is  used  frequently  instead  of  the  deeper  aquifer. 

The  thickness  and  gram  size  of  the  overburden  deposits  determine 
the  rate  of  yield  to  wells  The  surface  sand  deposits  support  many 
dug,  bored  and  driven  wells. 

Many  wells  are  drilled1  a  few  feet  into  the  bedrock,  perhaps  to 
avoid  screening  of  the  overlying  formation.  Wells  seldom  penetrate 
deep  into  the  bedrock.  Where  they  do.  they  often  have  poor  quality 
i.e.,  salty  or  sulphurous  water.  Water  in  the  bedrock  generally  occurs 
at  fractures  and  bedding  planes.  About  33  per  cent  of  the  wells  drilled 
in  the  county  are  reported  to  be  dry  or  have  insufficient  watei 
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CHEMICAL  ANALYSES  OF  WATER   SAMPLES 


Concentration  scales  reduced;  multiply  scaled  values  by  five 
(Generally  poorer  quality  water) 


Topographic  symbols: 

Multiline,  limited  access  highway 

Provincial  highway 

County  road 

Other  road 

Railway 

Perennial  river  or  stream 

Intermittent  stream  ... 

Ditch 

Marsh  or  swamp    , 
Internauonal  boundary  .         , 
County  boundary  ,  .     , 
Township  boundary  .  .  . 

City,  town  or  village  limits    , 
Concession  line 

Lot  line 

Park  or  reserve  boundary 


Table  1.  OWRC  Laboratory  Analyses 


Table  2.  Field  Analyses 
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